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1.  Inclosed  is  the  Phase  I  Inspection  Report  for  Picatinny  Lake  Dam, 
Picatinny  Arsenal,  Morris  County,  New  Jersey  which  has  been  prepared 
for  the  U.S.  Army  Engineer  District,  Philadelphia.  A  brief  assessment 
of  the  dam's  condition  is  given  in  the  front  of  the  report. 

2.  Based  on  visual  inspection,  available  records,  calculations  and 
past  operational  performance,  Picatinny  Lake  Dam,  a  high  hazard 
potential  structure,  is  judged  to  be  in  good  overall  condition.  The 
dam's  spillway  is  considered  inadequate  since  7  percent  of  the 
Spillway  Design  Flood — SDF  -  would  overtop  the  dam.  (The  SDF,  in  this 
instance,  is  the  Probable  Maximum  Flood).  The  decision  to  consider 
the  spillway  "inadequate"  instead  of  "seriously  inadequate"  is  based 
on  the  determination  that  dam  failure  resulting  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss  of  life  downstream  from 
the  dam  from  that  which  would  exist  just  before  overtopping  failure. 
To  insure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  using  more  sophisticated  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this 
report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of  the 
spillway  and  to  prevent  overtopping  should  be  initiated  within 
calendar  year  1980.  In  the  interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 
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b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  and  structural  stability. 

This  should  include  test  borings  to  determine  material  properties 
relative  to  stability  and  seepage  and  installation  of  observation 
wells  or  piezometers  to  facilitate  seepage  studies.  Any  remedial 
measures  found  necessary  should  be  initiated  within  calendar  year  1980. 

c.  A  complete  topographic  survey  of  the  dam  area  should  be  made 
within  twelve  months  from  the  date  of  approval  of  this  report,  in 
order  to  develop  a  detailed  plan  and  several  cross-sections  of  the 
dam.  The  location  of  utilities  on  the  dam  should  be  shown  in  the 
drawings,  and  any  benchmarks  shown. 

d.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  embankment  material  that  has  been  lost  by  erosion 
from  the  downstream  face,  adjacent  to  the  left  wingwall  of  the 
spillway,  should  be  replaced  with  quarry-process  stone,  and  slope 
protection  should  be  provided  to  prevent  recurrence  of  the  erosion  due 
to  use  of  the  area  as  a  footpath. 

(2)  All  embankment  slopes  which  are  steeper  than  2H: IV  should 
be  regraded,  by  addition  of  suitable  material,  to  a  slope  no  steeper 
than  2H: IV. 

(3)  Investigate  the  embankment  for  animal  burrows  and  fill  in 
the  burrows  with  a  suitable  material.  Implement  measures  to  prevent 
recurrence  of  burrowing. 

(4)  Provide  concrete  underpinning  to  the  right  downstream 
wingwall. 

(3)  Repair  all  eroded,  cracked  and  spalled  concrete  with 
epoxy  cement. 

(6)  Clean  and  repaint  all  the  steel-work  on  the  spillway 
bridge,  flashboards  and  operating  mechanisms.  Replace  missing  tie 
bars  on  the  flashboards,  and  check  the  flashboard  timbers  for  rot, 
replacing  as  necessary.  Replace  the  missing  lifting  chain  and  grease 
all  moving  parts  of  the  operating  mechanism. 
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(7)  Check  the  operability  of  the  flashboards. 

(8)  All  brush  and  trees  should  be  removed  from  the  downstream 
slope  to  avoid  problems  which  may  develop  from  their  roots.  The 
embankment  should  then  be  seeded  to  develop  a  growth  of  grass  for 
surface  erosion  protection. 

(9)  Study  the  need  for  a  low-level  discharge  pipe.  If  found 
necessary,  initiate  installation  within  calendar  year  1980. 

(10)  Review  the  present  operational  procedures,  and  develop 
specific  guidelines  on  gate  operation  and  emergency  procedures.  The 
guidelines,  to  be  agreed  upon  by  upstream  and  downstream  users  and  by 
all  parties  concerned,  should  then  be  implemented. 

(11)  Remove  the  fish  screens  if  no  longer  needed.  Otherwise 
provide  new  screens  and  repair  the  lifting  mechanisms. 

(12)  A  formalized  program  of  annual  inspection  of  the  dam 
should  be  initiated  utilizing  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  should  be  read  out  during 
severe  rain  storms  and  at  routine  operating  and  maintenance  visits  to 
the  dam.  A  permanent  log  should  be  kept  of  all  maintenance  and 
operating  events  of  the  dam  and  the  lake.  Movement  and  settlement  ot 
the  embankment  should  be  monitored  at  each  visit  by  means  of  surveying 
monuments,  and  discharge  from  the  drain  pipe  should  be  measured, 
recorded  and  checked  for  discoloration. 

3.  Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia,  22 1 o l 
it  a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NT1S  to  have  copies  of  the  report  available. 

•'*.  An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  to  implement  our  recomraendat i ons . 


As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 


Copies  Furnished  (trip) 

U.S.  Army  Armanent  Research  and  Development  Command 
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PICATINNY  LAKE  DAM  (NJ00002) 
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This  dam  was  inspected  on  12  July  1979  by  Frederic  R.  Harris,  Inc.  for 
the  U.S.  Army  Engineer  District,  Philadelphia. 

Picatinny  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  good  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since  7  percent  of  the  Spillway  Design  Flood — SDF  -  would 
overtop  the  dam.  (The  SDF,  in  this  instance,  is  the  Probable  Maximum 
Flood).  The  decision  to  consider  the  spillway  "inadequate"  instead  of 
"seriously  inadequate"  is  based  on  the  determination  that  dam  failure 
resulting  from  overtopping  would  not  significantly  increase  the  hazard 
to  loss  of  life  downstream  from  the  dam  from  that  which  would  exist 
just  before  overtopping  failure.  To  insure  adequacy  of  the  structure, 
the  following  actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  using  more  sophisticated  methods,  procedures, 
and  studies  within  six  months  from  the  date  of  approval  of  this 
report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of  the 
spillway  and  to  prevent  overtopping  should  be  initiated  within 
calendar  year  1980.  In  the  interim,  a  detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock 
surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  and  structural  stability. 

This  should  include  test  borings  to  determine  material  properties 
relative  to  stability  and  seepage  and  installation  of  observation 
wells  or  piezometers  to  facilitate  seepage  studies.  Any  remedial 
measures  found  necessary  should  be  initiated  within  calendar  year  1980. 

c.  A  complete  topographic  survey  of  the  dam  area  should  be  made 
within  twelve  months  from  the  date  of  approval  of  this  report,  in 
order  to  develop  a  detailed  plan  and  several  cross-sections  of  the 
dam.  The  location  of  utilities  on  the  dam  should  be  shown  in  the 
drawings,  and  any  benchmarks  shown. 

d.  The  following  remedial  actions  should  be  completed  within  on** 
year  from  the  date  of  approval  of  this  report: 

(1)  The  embankment  material  that  has  been  lost  by  erosion 
from  the  downstream  face,  adjacent  to  the  left  wingwall  of  the 
spillway,  should  be  replaced  with  quarry-process  stone,  and  slope 
protection  should  be  provided  to  prevent  recurrence  of  the  erosion  due 
to  use  of  the  area  as  a  footpath. 

(2)  All  embankment  slopes  which  are  steeper  than  2H:IV  should 
be  regraded,  by  addition  of  suitable  material,  to  a  slope  no  steeper 
than  2H: IV. 


(3)  Investigate  the  embankment  for  animal  burrows  and  fill  in 
the  burrows  with  a  suitable  material.  Implement  measures  to  prevent 
recurrence  of  burrowing. 

(4)  Provide  concrete  underpinning  to  the  right  downstream 
wingwall . 

(5)  Repair  all  eroded,  cracked  and  spalled  concrete  with 
epoxy  cement. 

(6)  Clean  and  repaint  all  the  steel-work  on  the  spillway 
bridge,  flashboards  and  operating  mechanisms.  Replace  missing  tie 
bars  on  the  flashboards,  and  check  the  flashboard  timbers  for  rot, 
replacing  as  necessary.  Replace  the  missing  lifting  chain  and  grease 
all  moving  parts  of  the  operating  mechanism. 

(7)  Check  the  operability  of  the  flashboards. 

(8)  All  brush  and  trees  should  be  removed  from  the  downstream 
slope  to  avoid  problems  which  may  develop  from  their  roots.  The 
embankment  should  then  be  seeded  to  develop  a  growth  of  grass  for 
surface  erosion  protection. 

(9)  Study  the  need  for  a  low-level  discharge  pipe.  If  found 
necessary,  initiate  installation  within  calendar  year  1980. 

(10)  Review  the  present  operational  procedures,  and  develop 
specific  guidelines  on  gate  operation  and  emergency  procedures.  The 
guidelines,  to  be  agreed  upon  by  upstream  and  downstream  users  and  by 
all  parties  concerned,  should  then  be  implemented. 

(11)  Remove  the  fish  screens  if  no  longer  needed.  Otherwise 
provide  new  screens  and  repair  the  lifting  mechanisms. 

(12)  A  formalized  program  of  annual  inspection  of  the  dam 
should  be  initiated  utilizing  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  should  he  read  out  during 
severe  rain  storms  and  at  routine  operating  and  maintenance  visits  to 
the  dam.  A  permanent  log  should  he  kept  of  all  maintenance  and 
operating  events  of  the  dam  and  the  lake.  Movement  and  settlement  of 
the  embankment  should  be  monitored  at  each  visit  by  means  of  surveying 
monuments,  and  discharge  from  the  drain  pipe  should  he  measured, 
recorded  and  checked  for  discoloration. 


APPROVED: 


c  }>< 


'  ^  - 


MES  G.  TON-' 


Colonel,  Corps  of  Engineers 
District  Engineer 


DATE : 


PHASE  I  INSPECTION  REPORT 


Nam*  of  Dan: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Picatinny  Lake,  I.D.  NJ00002 

New  Jersey 

Morris  County 

Green  Pond  Brook 

July  12,  1979 


Assessment  of  General  Condition 


Picatinny  Lake  Dam  is  an  earth-fill  embankment,  approximately  500  feet 
long  and  15  feet  high,  having  a  gated  concrete  spillway  and  a  concrete 
bulkhead  wall  on  the  upstream  face.  Picatinny  Lake  Dam  is  in  good 
overall  condition.  There  is  no  sign  of  distress  of  the  embankment  or 
spillway.  The  concrete  and  steel-work  in  the  spillway  have  undergone 
minor  surface  deterioration,  and  operability  of  some  of  the  flashboard 
gates  is  suspect.  There  is  no  low-level  outlet.  The  hazard  potential 
is  rated  as  "high." 

The  adequacy  of  Picatinny  Lake  Dam  is  considered  questionable  in  view 
of  its  lack  of  spillway  capacity  to  pass  one  half  the  PMF  without 
overtopping  the  dam.  The  spillway  is  capable  of  passing  a  flood  equal 
to  6%  of  the  PMF,  and  is  assessed  as  "inadequate." 

At  present,  the  engineering  data  available  is  not  sufficient  to  make 
a  definitive  statement  on  the  stability  of  the  dam.  The  following 
actions,  therefore,  are  recommended  along  with  a  time-table  for  their 
completion.  All  recommended  actions  should  be  conducted  under  the 
supervision  of  an  engineer  who  is  experienced  in  the  design,  con¬ 
struction  and  inspection  of  dams. 

1.  Develop  and  implement  formal  operational  procedures  containing 
guidelines  on  gate  operation  within  twelve  months. 

2.  Establish  a  flood  warning  system  for  the  downstream  communities 
within  three  months. 

3.  Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of  the 
dam  within  six  months,  to  determine  the  need  and  type  of  mitigating 
measures  necessary.  Based  on  the  results  of  these  studies,  re¬ 
medial  measures  should  be  instituted.  This  should  include  the 
installation  of  a  tailwater  gage. 


4.  Install  observation  wells  or  piezometers  in  the  downstream  embank¬ 
ment,  and  log  the  borings  to  determine  engineering  properties  of 
the  dam  fill  and  foundation  material.  This  program  and  a  stability 
analysis  based  on  the  findings  should  be  completed  within  twelve 
months . 


5.  Carry  out  remedial  measures  to  the  dam  structure  within  twelve 
months,  including  replacement  of  eroded  fill;  repair  of  eroded, 
cracked  and  spalled  concrete  with  epoxy  cement;  provision  of  slope 
protection  behind  the  left  wingwall;  filling  in  of  existing  animal 
burrows  and  prevention  of  recurrence  of  burrowing;  regrading  of 
the  downstream  face  to  slope  no  steeper  than  2H:1V;  underpinning 
of  right  wingwall  with  concrete. 

6.  Clean  and  repaint  all  the  steel-work  on  the  spillway  bridge, 
flashboards  and  operating  mechanisms.  Replace  missing  tie-bars 
on  the  flashboards,  and  check  the  flashboard  timbers  for  rot,  re¬ 
placing  as  necessary.  Replace  the  missing  lifting  chain  and  grease 
all  moving  parts  of  the  operating  mechanism.  This  work  should  be 
completed  within  twelve  months. 

7.  Check  operability  of  all  flashboards  within  twelve  months. 

8.  Remove  trees  and  vegetation  from  the  downstream  embankment  face 
and  seed  with  grass  within  twelve  months. 


Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 
action  is  recommended  and  should  be  carried  out  within  a  reasonable 
period  of  time. 


1.  Consider  providing  a  low-level  discharge  pipe. 

2.  Conduct  a  complete  topographic  survey  of  the  dam  and  surrounding 
area,  in  order  to  develop  a  detailed  plan  and  several  cross-sections 
of  the  dam.  Annotate  and  update  the  existing  drawings,  and  form  a 
coherent  as-built  set. 

3.  A  program  of  annual  inspection  and  maintenance  should  be  initiated. 
This  should  include  lowering  the  lake,  and  updating  the  operation 
and  maintenance  log.  Movement  of  the  embankment  should  also  be 
monitored  by  means  of  surveying  monuments,  and  discharge  from  the 
drainpipe  should  be  measured,  recorded  and  checked  for  discoloration 


4. 


Remove  fish  screens  if  no  longer  needed, 
screens  and  repair  lifting  mechanisms. 


Otherwise  provide  new 


Anthony  G.  Posch,  P.E. 


AGP/REJ/ak 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential . 
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PHASE  I  INSPECTION  REPORT 


PICATINNY  LAKE  DAM,  I.D.  NJ00002 


SECTION  1;  PROJECT  INFORMATION 


I . 1  General 

a.  Authority 

This  inspection  was  made  under  Contract  No.  DACW61-79-D-0018 
with  the  Philadelphia  District  of  the  Corps  of  Engineers,  in 
accordance  with  the  terms  of  Work  Order  No.  2,  at  the  request 
of  the  Facilities  Engineer  for  Picatinny  Arsenal. 


b.  Purpose  of  Inspection 

The  visual  inspection  of  Picatinny  Lake  Dam  was  made  on  July  12, 
1979.  The  purpose  of  the  inspection  was  to  make  a  general  assess¬ 
ment  as  to  the  structural  integrity  and  operational  adequacy  of 
the  dam  embankment  and  its  appurtenant  structures. 

c.  Scope  of  Report 

This  report  summarizes  available  pertinent  data  relatinq  to  the 
project;  presents  a  summary  of  visual  observations  made  during  the 
field  inspection;  presents  an  evaluation  of  hydrologic  and  hydrau¬ 
lic  conditions  at  the  site;  presents  an  evaluation  as  to  the 
structural  adequacy  of  the  various  project  features;  and  assesses 
the  general  condition  of  the  dam  with  respect  to  safety. 

1 . 7  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Picatinny  Lake  Dam  is  an  earth-fill  embankment,  approximately  15 
feet  high,  having  a  gated  concrete  spillway  towards  the  right 
side  of  the  dam.  A  concrete  bulkhead  wall,  500  feet  long  and  of 
indeterminate  height,  has  been  constructed  along  the  upstream  face, 
with  its  top  elevation  at  713.5  feet  NGVD.  The  spillway  is  61  feet 
long  between  wingwalls  and  is  trapezoidal  in  section  with  an 
ogee  profile  on  the  downstream  face.  It  is  subdivided  by  concrete 
piers  into  a  central  channel  and  two  side  channels,  and  flow  is 
regulated  by  manually  raised  flashboards.  No  discharge  facility 
exists  for  lowering  the  reservoir  below  708.7'  NGVD  (lowest 
spillway  crest  elevation) . 

f  ' 
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Pedestrian  access  across  the  spillway  consists  of  a  concrete  and 
steel  footbridge,  from  which  the  flashbo'ard  raising  mechanisms 
are  operated.  Fish-screens  have  been  provided  and  these  also  are 
raised  and  lowered  manually  from  the  footbridge.  A  5-inch  dia- 
meter  insulated  steam-line  and  4-inch  diameter  air-line  pass  over 
the  spillway,  and  surface-borne  oil  is  prevented  from  polluting 
the  downstream  area  by  a  floating  barrage.  A  stainless  steel 
headwater  gage,  giving  readings  to  NGVD,  is  fixed  to  the 
bulkhead  wall,  to  the  left  of  the  spillway. 


The  earth  embankment  of  the  dam  is  considered  to  be  made  up  of 
glacial  till  with  many  boulders,  and  not  founded  on  or  keyed  into 
the  underlying  Kittatinny  Dolostone  bedrock.  The  embankment  is 
rather  poorly  defined,  except  near  the  spillway  where  the  down¬ 
stream  slope  is  approximately  1.5H:1V.  Towards  the  left  end, 
the  embankment  broadens  into  a  wide  (>100  feet),  gently  sloping 
section.  On  top  of  the  left  embankment  is  the  paved  approach  road 
and  building  (337)  of  the  hunting  and  fishing  club. 


b.  Location 


Picatinny  Lake  Dam  is  located  on  the  Picatinny  Arsenal,  Morris 
County,  New  Jersey.  It  is  accessible  by  means  of  Reilly  Road. 

c.  Size  and  Hazard  Classification 

Picatinny  Lake  Dam  has  a  structural  height  of  15  feet  and  a  re¬ 
servoir  storage  of  294  acre-feet.  Since  its  storage  is  less  than 
1,000  acre-feet  and  its  height  is  less  than  40  feet,  it  is  class¬ 
ified  in  the  dam  size  category  as  being  "small."  A  hazard  po¬ 
tential  classification  of  "high"  has  been  assigned  to  the  dam  on 
the  basis  that  overtopping  or  failure  would  result  in  excessive 
damage  to  industrial  buildings  of  an  important  strategic  nature. 
Part  of  the  industrial  center  of  the  arsenal  is  located  within 
the  potential  flood  path,  and  the  possibility  exists  of  the  loss 
of  more  than  a  few  lives.  Within  approximately  5  miles  downstream, 
and  in  the  potential  damage  zone  are  State  Route  15,  Interstate  80 
and  the  Town  of  Dover. 

d .  Ownership 

Picatinny  Lake  Dam  is  owned  by  the  Department  of  the  Army. 

Enquiries  should  be  addressed  to: 

U.S.  Army  Armanent  Research  and  Development  Command 

DRDAR  -  PSE  -  E 

Dover,  New  Jersey  07801 

Attention:  C.  Berkowitz 

(201)  328-2462 
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e.  Purpose  of  Dam 


Picatinny  Lake  Dam  impounds  water  for  industrial  use.  The  reser¬ 
voir  provides  cooling  water  to  the  Power  and  Steam  Generating 
Plant  on  the  left  bank,  and  supplies  the  fire  hydrant  system. 

It  also  feeds  six  150,000  gallon  storage  tanks.  In  addition,  the 
reservoir  is  used  for  recreational  boating  and  fishing. 

f.  Design  and  Construction  History 

The  earliest  records  of  the  dam  are  from  reconstruction  drawings 
dated  1904,  which  show  an  existing  head-race  and  gate  structure 
to  the  left  of  the  present  spillway.  The  drawings  indicate  an 
earth  embankment  with  a  core-wall,  and  give  details  for  an  un¬ 
regulated  concrete  spillway  with  wingwalls.  Elevations  are  not 
given,  nor  is  the  material  of  construction  for  the  core.  Plans 
for  a  new  headrace  are  shown,  but  details  are  not  available. 

A  later  modification  was  made  to  the  spillway  in  1936  by  the  Works 
Progress  Administration.  The  extent  of  this  work  included  the 
addition  of  the  two  spillway  side-channels  adjacent  to  the  orig¬ 
inal  spillway  section,  and  an  extension  to  the  rear  apron. 

By  1946,  the  moveable  flashboards  and  chain  gear  apparatus  had 
been  installed,  and  the  moveable  fishscreens  were  in  place.  A 
photograph  dated  1946  shows  the  spillway  structure  in  substantially 
the  same  condition  as  at  present,  having  the  footbridge  and  the 
insulated  steam-pipe  across  the  spillway. 

It  could  not  be  ascertained  when  and  to  what  depth  the  concrete 
bulkhead  wall  was  constructed,  but  it  appears  on  a  drawinq  dated 
1967. 

The  spillway  was  rehabilitated  due  to  its  poor  surface  condition 
in  July,  1968.  Seepage  from  the  embankment,  above  the  old  head¬ 
races,  was  investigated  in  1968.  Following  the  presentation  of 
a  report  on  the  investigation,  a  system  for  draining  the  seepages 
through  French  drains  to  a  6- inch  diameter  drain-pipe  was  installed. 
Details  of  this  installation  are  not  available.  The  masonry 
wingwall  extensions  were  built  at  this  time.  No  major  construc¬ 
tion  has  been  made  on  the  dam  since  1968. 

g .  Normal  Operating  Procedures 

Operation  of  the  dam  and  reservoir  is  the  responsibility  of  the 
Water  Systems  Tender  who  is  on  24-hour  call.  The  reservoir  level 
is  normally  controlled  by  raising  the  flashboards  in  the  side 
spillway  channels.  A  minimum  water  surface  elevation  of  709'  NGVD 
must  be  maintained,  to  supply  the  Power  and  Steam  Plant  cooling 
intakes.  However,  it  is  also  required  to  maintain  a  flow  downstream 
to  provide  cooling  water  for  industrial  buildings  and  to  feed 
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suction  lines  to  fire-trucks. 

In  the  event  of  a  forecast  of  heavy  rainfall,  the  operator  will 
raise  the  flashboards  to  draw  down  the  reservoir  before  the  flood 

The  operator  works  by  his  own  judgement,  based  on  many  years  ex¬ 
perience,  and  operation  has  thus  far  proved  to  be  satisfactory. 
However,  no  formal  procedures  exist  to  prevent,  for  instance, 
flooding  of  the  downstream  reaches  from  excessive  discharge  over 
the  spillway. 


1.3 


Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Site 

Maximum  known  flood  at  dam  site: 

Spillway  capacity  at  elevation  of 
top  of  dam  (flashboards  raised) : 

c.  Elevation  (NGVD) 

Top  of  dam: 

Maximum  pool  design  surcharge 
(SDF  stage) : 

Normal  pool : 

Top  of  flashboard  (closed  position) : 
Spillway  crest  (low  point) : 

Streambed  at  centerline  of  dam: 
Maximum  tailwater: 

d.  Reservoir 

Length  of  maximum  pool : 

Length  of  normal  pool: 

e.  Storage  (Acre-feet) 

Spillway  Design  Flood  Pool : 

Top  of  dam: 

Normal  pool: 

Spillway  crest: 

f .  Reservoir  Surface  (Acres) 

Normal  pool: 


10.2  square  miles 

Never  known  to  have  been 
overtopped . 

1,248  cfs 

(elev.  713.5*  NGVD) 

713.5' 

718.7* 

712.4* 

712.4* 

708.7' 

698.5* 

710'  (estimate) 

6,000  +  feet  (estimate) 
5,500  +  feet  (estimate) 

693 

294 

150 

59 

64 
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g.  Dam 
Type: 

Length : 

Height: 

Top  width: 

Side  Slopes  -  Upstream: 

-  Downstream: 

Zoning : 

Impervious  core: 

Cutoff: 

Grout  curtain: 

h.  Diversion  and  Regulating  Tunnel 
N/A 

i.  Spillway 
Type: 

Length  of  weir: 

Crest  elevation  (low  point) : 
Gates : 

U/S  channel: 

D/S  channel: 

j .  Regulating  Outlets 
Low-level  Outlet: 

Qnergency  gate: 

Controls : 
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Earth  fill  with  concrete 
spillway. 

500  feet 
15  feet 

Varies  (15  feet  minimum  to 
in  excess  of  100  feet) 
Vertical  with  concrete 
bulkhead. 

1.5H:1V  steepest. 

Partially  known. 

Not  confirmed. 

Not  confirmed. 

None. 


Gated  concrete  dropped  over¬ 
flow. 

55.2  feet  (effective) 
708.7'  NGVD 

6  manually  raise  flashboards. 

Subdivided  by  2  bridge  piers 
into  3  channels. 

Green  Pond  Brook. 


None. 

Flashboards  to  lower  level 
to  708.7'  NGVD  minimum. 

Manually  operated  chain 
mechanism. 


SECTION  2 :  ENGINEERING  DATA 


2.1  Design 

Design  drawings  from  1904  give  original  plan  and  cross-sections  of  the 
dam  and  spillway.  However,  no  data  on  foundation  material  are  shown. 
The  1968  Embankment  Investigation  Report  gives  data  on  soil  borings, 
permeability  and  seepage,  local  contours,  a  partial  construction  his¬ 
tory,  and  the  relevant  extracts  from  the  unpublished  1962  Passaic  River 
Report.  A  stability  analysis  was  performed  in  the  investigation,  but 
it  is  not  included.  Data  on  the  hydraulic  adequacy  of  the  spillway 
are  contained  in  the  1962  Passaic  River  Report  and  in  a  1969  Hydrology 
and  Hydraulics  Study  of  the  dams  at  Picatinny  Lake  and  Lake  Denmark. 

2.2  Construction 


Data  is  not  available  concerning  the  as-built  condition  of  the  dam,  and 
the  1968  survey  uncovered  no  trace  of  a  masonry  core.  However,  the 
location  of  the  two  disused  headraces  was  confirmed  and  evidence  of  am 
impervious  blamket  was  found.  Photographs  of  the  spillway  after  the 
1936-42  rebuilding  cure  on  file,  and  the  before  and  after  photographs  of 
the  1968  refacing  of  the  spillway  are  also  available.  It  is  not  known 
in  detail  how  the  recommended  remedial  measures  were  implemented.  A 
drawing  dated  1967-71  giving  details  of  proposed  repairs  to  the  spill¬ 
way  was  available  for  inspection. 

2.3  Operation 

Formal  operation  records  are  not  kept  for  this  dam  and  reservoir.  All 
operation  data  was  obtained  verbally  from  the  Water  System  Tender  and 
from  the  Civil  Engineer  for  the  Facilities  Engineering  Division. 

2.4  Evaluation 

a.  Availability 

All  engineering  data  quoted  were  available  from  the  Facilities 
Engineering  Division.  Drawings  prepared  by  the  WPA  in  1936  are 
referred  to  in  some  of  the  reports,  but  could  not  be  located. 

b.  Adequacy 

The  engineering  data  available  was  sufficient  to  make  a  preliminary 
assessment  of  the  stability  of  the  dam.  However,  it  was  not  ade¬ 
quate  to  develop  accurate  existing  cross-sections.  Details  of 
the  concrete  bulkhead  wall  are  insufficient.  Data  concerning  the 
measures  taken  in  1968  to  drain  the  seepage  are  not  adequate. 

The  1969  Hydrology  and  Hydraulics  Study  examines  the  effect  down¬ 
stream  of  a  flood  with  an  expected  50-year  return  period.  For  a 
Phase  I  study  this  is  not  adequate,  but  the  report  contains  some 
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useful  information  on  the  ground  floor  elevation  of  important 
downstream  buildings.  The  1962  Passaic  River  Report  gives  the 
predicted  flow  rate  for  a  PMF ,  but  information  on  the  method 
used  to  obtain  the  flow  rate  is  not  available. 

c .  Validity 

The  validity  of  the  1904  drawings  is  questionable,  with  regard 
to  the  as-built  spillway  and  the  core.  The  validity  of  the  dam 
height  given  in  the  data  is  questionable.  The  validity  of  the 
1962  and  1969  Hydraulic  and  Hydrologic  Studies  could  not  be  as¬ 
sessed  because  of  a  lack  of  back-up  information  on  the  methods 
used,  and  therefore  the  results  of  the  studies  are  not  incorporated 
into  this  assessment.  As  a  result  of  the  visual  inspection  and 
limited  measurements  taken,  the  remaining  available  data  was 
found  to  be  valid. 
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SECTION  3 :  VISUAL  INSPECTION 


3.1  Findings 

a .  General 

The  visual  inspection  of  Picatinny  Lake  Dam  revealed  that  the  dam 
and  spillway  were  in  serviceable  condition,  but  that  some  remedial 
action  followed  by  a  regular  program  of  inspection  and  repair  was 
required  to  maintain  its  serviceability .  The  reservoir  stage  was 
not  lowered  below  the  spillway  crest  for  the  inspection. 

b.  Dam 

The  earth  embankments  appear  to  be  basically  sound.  No  surface 
cracking  on  the  embankments  or  at  the  toe  was  noted.  The  at¬ 
titude  of  trees  on  the  downstream  face  indicated  that  the  slopes 
were  not  subject  to  creep  or  sloughing.  Erosion  of  the  embank¬ 
ments  was  limited  to  a  worn  footpath  behind  the  left  wingwall  and 
minor  undermining  of  the  masonry  section  of  the  right  wingwall. 

The  steepest  slope  found  was  1.5H:1V  in  the  sections  within 
approximately  100  feet  on  each  side  of  the  spillway.  In  this 
area  a  heavy  growth  of  trees  and  brush  was  found,  and  a  few 
animal  burrows.  No  appreciable  misalignment  of  the  bulkhead 
wall  in  the  vertical  or  horizontal  plane  was  found.  At  the  steps 
near  Building  337,  some  cracking  was  noted,  indicating  local 
settlement  due  to  the  construction  of  the  steps.  Hairline 
shrinkage  cracks  in  the  gunnite  surfacing  of  the  bulkhead  wall 
were  found.  No  seepage  was  found  in  any  portion  of  the  downstream 
embankment  face.  A  6-inch  diameter  drain-pipe  was  discharging 
water  into  an  open  drain  in  front  of  Building  333  at  a  rate  not 
exceeding  3  gpm  (visual  estimate) .  This  pipe  is  reported  to  drain 
seepage  water  from  a  french  drain  over  an  old  headrace.  This  source 
could  not  be  confirmed  at  the  inspection.  The  headwater  gage  at¬ 
tached  to  the  bulkhead  wall  was  in  good  condition. 

c .  Appurtenant  Structures 
1.  Spillway 

The  spillway  was  basically  in  good  condition.  The  gunnite  refacing 
exhibited  minor  shrinkage  cracks,  a  small  hole  (2"  x  4")  in  the 
central  portion  of  the  ogee  and  minor  erosion  at  the  waterline. 

No  undermining  of  the  toe  was  apparent  and  the  new  masonry  wingwalls 
were  sound,  apart  from  being  slightly  undermined.  Flow  was  pre¬ 
dominantly  smooth,  and  was  discharging  mainly  from  the  side  channels. 
In  the  central  section,  flow  was  concentrated  towards  the  left  side, 
but  this  was  considered  to  be  due  to  the  partially  open  flashboard 
and  not  to  any  significant  horizontal  misalignment.  No  low-level 
outlet  is  provided. 
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2.  Bridge,  Piers  and  Services 

The  steel  and  concrete  foot-bridge  over  the  spillway  was  found  to 
be  structurally  sound.  Surface  rusting  of  the  steel  stringers  and 
handrailing  was  noted.  On  the  bridge  piers  and  abutments,  minor 
spalling  of  concrete  was  observed,  and  the  steel  protection  was 
rusted  surficially.  The  insulated  5"  diameter  steam  line  and  the 
4"  diameter  air-line  appeared  to  be  adequately  supported  and  to 
present  no  hazard  to  the  dam. 

3.  Gates  and  Operating  Equipment 

The  timber  spillway  flashboards  exhibited  minor  signs  of  rot,  but 
this  was  difficult  to  verify.  Steel  reinforcement  of  the  flash- 
boards  was  rusted  and  some  tie-rods  were  missing.  The  steel 
gate-guides  were  rusted  and  somewhat  congested  with  debris,  and 
appeared  to  be  a  tight  fit. 

The  handwheel  operating  mechanisms  were  locked,  but  were  reported 
to  be  operational.  The  steelwork  was  mildly  rusted  and  one  chain 
was  detached  from  a  flashboard.  Moving  parts  were  short  of  grease. 

4.  Fishscreens 

The  1/2- inch  gauge  steel  fishscreens  on  the  upstream  side  of  the 
footbridge  are  totally  deteriorated  and  unserviceable.  Raising 
and  lowering  mechanisms  appeared  operational  but  were  not 
tested. 

d.  Reservoir  Area 

Sedimentation  is  reported  to  be  negligable.  The  slopes  surrounding 
the  reservoir  are  steep  and  heavily  wooded,  and  an  access  road  runs 
around  the  rim.  A  few  industrial  and  storage  buildings  are  located 
around  the  reservoir,  and  some  small-boat  landing  stages  were 
noted  on  the  banks.  A  railroad  and  steamline  run  along  the  right 
bank,  and  on  the  left  bank  near  the  dam  are  the  cooling  water 
outlet  and  intakes  for  the  Power  and  Steam  Plant.  The  oil  slick 
barrage  appeared  to  be  capable  of  functioning  satisfactorily. 

No  evidence  was  found  for  a  potential  massive  slide  into  the  re¬ 
servoir,  but  boulders  are  known  to  occasionally  fall  down  from  the 
steep  right  bank. 

e.  Downstream  Channel 

The  downstream  channel  is  well  defined  and  has  a  rocky,  horizontal 
stream  bed,  approximately  15  feet  wide,  with  8  to  12  foot  high 
banks.  The  banks  are  sloped  at  1H:1V,  are  covered  with  trees 
and  vegetation  and  are  protected  in  places  with  rip-rap.  No 
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seepage  was  detected  in  the  banks  within  200  feet  downstream  of 
the  spillway.  Artificial  steps  have  been  formed  with  loose  boulders 
in  the  stream  bed,  but  blockage  by  debris  is  minimal.  A  steel  road- 
bridge  and  a  steam  pipe  cross  the  stream  approximately  350  feet 
downstream  of  the  spillway.  Green  Pond  Brook  flows  through  the 
industrial  center  of  the  arsenal,  and  joins  the  Rockaway  River,  5 
miles  downstream  at  Dover. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


Operation  of  the  dam  and  reservoir  is  the  responsibility  of  the  Water 
Systems  Tender  who  is  on  24-hour  call.  The  reservoir  level  is  normally 
controlled  by  raising  the  flashboards  in  the  side  spillway  channels. 

A  minimum  water  surface  elevation  of  709'  NGVD  must  be  maintained,  to 
supply  the  Power  and  Steam  Plant  cooling  intakes.  However,  it  is  also 
required  to  maintain  a  flow  downstream  to  provide  cooling  water  for 
industrial  buildings  and  to  feed  suction  lines  to  fire-trucks. 

In  the  event  of  a  forecast  of  heavy  rainfall,  the  operator  will  raise 
the  flashboards  to  draw  down  the  reservoir  before  the  flood. 

The  operator  works  by  his  own  judgement,  based  on  many  years  exper¬ 
ience.  However,  no  formal  procedures  exist  to  prevent,  for  instance, 
flooding  of  the  downstream  reaches  from  excessive  discharge  over  the 
spillway. 


4 . 2  Maintenance  of  the  Dam 


The  dam  is  maintained  on  an  irregular  schedule ,  as  and  when  the  need 
for  repairs  becomes  pressing.  There  is  no  regular  program  of  inspec¬ 
tion  and  maintenance.  Maintenance  of  the  dam  is  under  the  jurisdic¬ 
tion  of  the  Facilities  Engineering  Division  of  Picatinny  Arsenal. 

4 . 3  Maintenance  of  Operating  Facilities 

The  operating  facilities  consist  of  the  flashboards  and  their  lifting 
mechanisms,  and  the  fishscreens.  These  facilities  are  under  the  day- 
to-day  supervision  of  the  Water  Systems  Tender,  and  sufficient 
maintenance  has  been  carried  out  to  insure  the  operability  of  at  least 
two  f lashboards .  All  the  facilities  exhibit  signs  of  a  lack  of 
regular  maintenance. 

4.4  Evaluation 


The  operational  procedures  for  Picatinny  Lake  Dam  have  so  far  proved 
satisfactory,  but  the  lack  of  formally  approved  procedures  relating 
reservoir  stage,  rainfall  etc.  to  the  number  of  gates  to  be  raised 
is  not  considered  conducive  to  satisfactory  future  operation. 

The  maintenance  procedures  for  the  dam  and  operating  facilities  are 
considered  to  be  inadequate,  because  there  is  no  regular  program  of 
inspection  and  maintenance. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design 

The  drainage  area  above  Picatinny  Lake  Dam  is  a  total  of  10.2 
square  miles,  comprising  a  drainage  area  of  4.5  square  miles  above 
Lake  Denmark  Dam  upstream,  an  additional  drainage  area  of  4.5 
square  miles  above  the  confluence  of  Green  Pond  Brook  with  Burnt 
Meadow  Brook,  and  a  local  drainage  area  of  1.2  square  miles  between 
Picatinny  Lake  Dam  and  the  confluence.  A  drainage  map  of  the 
watershed  of  the  dam  site  is  presented  in  Appendix  D. 

The  topography  within  the  basin  is  steeply  to  moderately  sloped. 
Elevations  range  from  approximately  1,260  feet  NGVD  at  the 
north-east  end  of  the  watershed  to  about  715  feet  at  the  dam. 

Land  use  patterns  within  the  watershed  are  mostly  forest,  with 
light  industrial  development.  The  hydraulic  and  hydrologic  studies 
of  1962  and  1969  were  not  used  as  a  basis  for  this  study. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the 
lake  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and 
additional  guidance  provided  by  the  Philadelphia  District,  Corps 
of  Engineers.  The  SDF  for  the  dam  falls  in  a  range  of  1/2  PMF 
to  PMF.  In  this  case  the  high  end  of  the  range,  PMF,  is  chosen 
since  the  factors  used  to  select  hazard  classification  are  on  the 
high  side  of  the  range. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable 
maximum  precipitation  using  Hydrometeorological  Report  No.  33  with 
standard  reduction  factors.  Due  to  the  presence  of  Lake  Denmark 
Dam  and  Green  Pond  upstream,  the  following  method  was  used  to 
develop  the  inflow  hydrograph  for  Picatinny  Lake  Dam.  The  SCS 
triangular  unit  hydrograph  with  the  curvilinear  transformation 
was  used  to  develop  the  inflow  hydrograph  for  Lake  Denmark  Dam, 
and  for  Green  Pond  Brook  (neglecting  the  reservoir  of  Green  Pond) 
up  to  its  confluence  with  Burnt  Meadow  Brook.  The  Lake  Denmark 
hydrograph  was  routed  to  the  confluence,  at  which  point  both 
hydrographs  were  combined.  The  hydrograph  thus  obtained  was 
routed  downstream  to  Picatinny  lake,  taking  two  intermediate 
sections  and  considering  channel  storage,  and  combined  with  the 
local  inflow  hydrograph  for  Picatinny  Lake  Dam.  The  HECl-DB 
Flood  Hydrograph  Computer  Program  was  used. 

Initia)  and  infiltration  loss  rates  were  applied  to  the  Probable 
Maximum  Precipitation  to  obtain  rainfall  excesses.  The  rainfall 
excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF 
and  various  ratios  of  PMF  utilizing  program  HECl-DB. 

The  SDF  peak  outflow  calculated  for  Picatinny  Lake  Dam  is  22,562  cfs 
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This  value  is  derived  from  the  PMF,  and  results  in  overtopping 
of  the  dam. 

The  stage-outflow  relation  for  the  spillway  was  determined  from 
the  geometry  of  the  spillway  and  dam,  and  is  shown  in  the  Hydro- 
logic  Computations  (Appendix  D) . 

The  reservoir  stage-storage  relationship  was  computed  directly 
by  the  conic  method,  utilizing  the  HEC1-DB  program.  The  conic 
method  assumes  that  the  reservoir  capacity  resembles  a  series 
of  vertically  stacked  cones.  The  reservoir  surface  areas  at 
various  elevations  were  measured  by  planimeter  from  U.S.G.S. 
Quadrangle  topographic  maps.  Reservoir  storage  capacity  included 
surcharge  levels  exceeding  the  top  of  the  dam,  and  the  spillway 
rating  curve  was  based  on  the  assumption  that  the  dam  remains 
intact  during  routing. 

A  breach  analysis  indicated  that  the  hazard  potential  for  loss  of 
life  downstream,  due  to  dam  failure  from  overtopping,  is  not 
significantly  greater  than  that  which  exists  without  failure. 

At  a  lower  flow  (say  10%  of  the  PMF) ,  there  will  be  a  rise  of  2.4 
feet  in  water  surface  elevation  at  the  downstream  reach  due  to  dam 
failure,  but  this  does  not  significantly  increase  hazard  to  life. 

A  drawdown  computation  was  made  to  determine  the  time  reguired  to 
lower  the  reservoir  from  712.4'  NGVD  to  the  lowest  drawdown  ele¬ 
vation,  708.7',  with  all  flashboards  open.  Assuming  a  constant 
inflow  of  2  cf s/square  mile,  the  time  to  lower  the  reservoir  is 
25  hours,  and  this  is  considered  to  be  adequate.  Provision  of 
a  low-level  outlet  to  empty  the  reservoir  should  be  considered, 
but  the  following  points  should  be  noted:  only  59  acre-feet  of 
storage  exists  below  elevation  708.7';  there  is  a  risk  of  inadver¬ 
tantly  allowing  the  reservoir  stage  to  fall  below  the  elevation  of 
the  cooling  intakes  to  the  Power  Plant.  Drainage  of  the  reservoir, 
if  required,  could  be  achieved  by  syphon. 

b.  Experience  Data 

The  greatest  known  flood  to  have  occurred  at  this  site  was  in 
October,  1903,  before  the  existing  dam  was  constructed.  No  records 
of  reservoir  stage  or  spillway  discharge  are  maintained  but  it  is 
known  that  the  dam  has  not  been  overtopped  in  its  present  form. 

c.  Visual  Observation 

Industrial  development  below  the  dam  is  extensive.  Immediately 
below  the  dam  is  Building  333  and  its  attendant  2,400  volt  electrical 
sub-station.  Overhead  electric  cable  pylons  are  located  on  the 
stream  banks,  with  their  bases  below  the  maximum  predicted  stage. 
Further  downstream  are  administrative  and  industrial  buildings  of 
the  arsenal,  and  these  are  of  an  important  strategic  nature. 
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By  inspection,  the  most  likely  location  of  breach  in  the  event  of 
overtopping  is  at  the  narrowest  cross-section,  adjacent  to  the 
spillway. 

Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping 
of  the  dam  to  a  height  of  5.2  feet.  Computations  indicate  that 
the  spillway  can  pass  approximately  6%  of  the  PMF  without  overtopping 
the  dam  crest.  Since  the  PMF  is  the  Spillway  Design  Flood  (SDF) 
for  this  dam,  and  since  the  hazard  potential  for  loss  of  life 
downstream  due  to  dam  failure  caused  by  overtopping  is  not  signi¬ 
ficantly  greater  than  that  which  exists  without  failure,  the 
spillway  capacity  for  Picatinny  Lake  Dam  is  assessed  as  "inadequate." 
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SECTION  6:  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability 
Visual  Observations 

There  are  no  signs  of  distress  in  either  the  earth  embankments 
or  the  spillway  of  Picatinny  Lake  Dam.  Horizontal  and  vertical 
alignments  are  good.  The  slope  on  the  downstream  face  of  1.5H;1V 
is  considered  excessively  steep,  but  no  sign  of  sloughing  was  noted 
No  uncontrolled  seepage  was  found  in  any  part  of  the  dam  or  down¬ 
stream  channel.  The  controlled  drainage  from  above  the  old  head¬ 
races  was  clear  of  silt,  and  has  functioned  well  for  10  years. 
Undermining  of  the  downstream  portion  of  the  right  wingwall  poses 
no  immediate  threat  to  stability  but  should  be  corrected  in  the 
near  future.  The  large  trees  observed  growing  near  the  spillway 
could  pose  a  threat  to  stability. 

Design  and  Construction  Data 

Available  design  and  construction  data  were  adequate  to  make  a 
preliminary  assessment  of  the  stability  of  the  dam.  Based  upon 
a  review  of  the  embankment  investigation  report  of  1968,  it  is 
unlikely  that  the  earth  fill  dam  or  concrete  spillway  is  founded 
on  or  keyed  to  bedrock.  The  investigation  indicates  that  the 
predominant  foundation  material  is  a  compact  gravelly ,  sandy 
glacial  till  of  generally  medium  permeability.  This  same  material 
was  likely  used  in  construction  of  the  dam  itself. 

Operating  Records 

No  operating  records  are  available  relating  to  the  stability  of 
the  dam.  The  dam  has  served  satisfactorily  since  its  raising 
at  the  turn  of  the  century. 

Post-Construction  Changes 

A  detailed  history  of  the  dam  is  given  in  Section  1.2.f.  The 
principal  changes  relating  to  the  stability  of  the  dam  are: 
lengthening  of  the  spillway  and  provision  of  flashboards  between 
1936  and  1942 :  construction  of  the  concrete  bulkhead  at  an  un¬ 
known  date:  measures  taken  in  1968  to  reduce  the  harmful  effects 
of  seepage:  construction  in  1968  of  downstream  spillway  wingwalls 

Static  Stability 

A  static  stability  analysis  of  the  spillway  was  made  in  the  1968 
embankment  investigation.  For  a  reservoir  stage  of  713.5’  NGVD 
(top  of  dam) ,  the  factors  of  safety  against  overturning  and 
sliding  were  1.31  and  1.38  respectively.  These  are  both  below 
the  accepted  minimum  of  1.5,  but  in  view  of  past  performance  and 
present  condition,  they  are  considered  adequate. 
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Based  on  a  review  of  available  data  and  on  the  findings  of  the 
visual  inspection,  the  preliminary  assessment  of  the  static 
stability  of  the  embankment  is  that  it  is  satisfactory.  However 
this  can  only  be  confirmed  by  detailed  analysis,  based  on  ad¬ 
ditional  information  on  constituent  soil  parameters,  foundation 
conditions  and  embankment  cross-sections. 

f.  Seismic  Stability 

A  major  fault  passes  several  hundred  feet  west  of  the  dam,  along 
the  base  of  Green  Pond  Mountain.  This  is  a  very  ancient  fault 
and  considered  to  be  completely  inactive. 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  prepared  by  the  Corps 
of  Engineers.  In  general,  projects  located  in  Seismic  Zones  0, 

1  and  2  may  be  assumed  to  present  no  hazard  from  earthquake,  pro 
vided  the  static  stability  conditions  are  satisfactory  and  con¬ 
ventional  safety  margins  exist.  Since  static  stability  safety 
factors  are  considered  to  be  adequate,  seismic  stability  may  be 
assumed  to  be  satisfactory.  A  geologic  map  is  presented  in 
Plate  2. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made 
of  the  available  engineering  data.  This  assessment  is  subject 
to  the  limitations  inherent  in  the  visual  inspection  procedures 
stipulated  by  the  Corps  of  Engineers  for  a  Phase  I  report. 

The  adequacy  of  Picatinny  Lake  Dam  is  in  question  because  the  dam 
does  not  have  adequate  spillway  capacity  to  pass  the  PMF  without 
overtopping.  Overtopping  of  the  dam  carries  with  it  the  danger 
of  possible  progressive  failure  of  the  dam  or  spillway.  The  dam's 
present  spillway  capacity  can  pass  only  about  6%  of  the  PMF. 

No  definitive  statement  pertaining  to  the  safety  of  the  embank¬ 
ment  can  be  made  without  acquisition  of  embankment  and  foundation 
material  engineering  properties  and  determination  of  phreatic 
levels  in  the  downstream  part  of  the  embankment.  The  present 
embankment,  however,  has  performed  adequately  since  its  construc¬ 
tion,  without  failure  or  evidence  of  instability. 

b.  Adequacy  of  Information 

The  information  and  data  uncovered  is  adequate  to  perform  an 
approximate  evaluation  of  the  dam's  stability.  However,  it  is 
not  adequate  to  develop  accurate  embankment  cross-sections,  or 
engineering  parameters  of  the  embankment  soil  and  foundation  to 
perform  a  rigorous  analysis.  The  following  information  is  also 
deficient:  details  of  the  concrete  bulkhead,  hydrologic  infor¬ 
mation,  1968  remedial  measures  taken  to  control  the  seepage  problem. 

c.  Urgency  of  Studies 

All  recommended  studies  should  be  conducted  under  the  supervision 
of  an  Engineer  who  is  experienced  in  the  design,  construction  and 
inspection  of  dams. 

A  more  precise  hydrologic  and  hydraulic  analysis  of  the  dam  should 
be  conducted  within  six  months,  to  determine  the  need  and  type  of 
mitigating  measures  necessary.  This  should  include  the  installa¬ 
tion  of  a  tailwater  gage,  and  determination  of  the  ability  of  the 
dam  to  withstand  overtopping. 

Observation  wells  or  piezometers  should  be  installed  in  boreholes 
in  the  downstream  slope  of  the  embankment  to  obtain  soil  samples 
and  to  determine  the  location  of  the  phreatic  surface.  The  borings 
should  be  logged  according  to  the  Unified  Soil  Classification 
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system  by  qualified  personnel  and  samples  taken  to  determine  the 
values  of  pertinent  soil  parameters.  Stability  analyses  should 
then  be  performed  in  accordance  with  Chapter  4.4  of  the  Corps 
Guidelines.  This  work  should  be  conmenced  within  12  months. 

A  complete  topographic  survey  of  the  dam  area  should  be  made  within 
12  months,  in  order  to  develop  a  detailed  plan  and  several  cross- 
sections  of  the  dam.  The  location  of  utilities  on  the  dam  should 
be  shown  in  the  drawings,  and  any  benchmarks  shown. 

7 . 2  Remedial  Measures 


a.  Alternatives  for  Increasing  Spillway  Capacity 

Alternatives  for  increasing  spillway  capacity  are  as  follows: 

1.  Increase  the  dam  and  bridge  height,  thus  permitting  a  higher 
discharge  to  pass  over  the  spillway  and  reducing  the  possi¬ 
bility  of  overtopping. 

2.  Lower  the  weir  crest  elevation. 

3.  Widen  the  weir  structure. 

4.  A  combination  of  any  of  the  above  alternatives. 

b.  Other  Remedial  Measures,  to  be  undertaken  within  12  months. 

1.  The  embankment  material  that  has  been  lost  by  erosion  from  the 
downstream  face,  adjacent  to  the  left  wingwall  of  the  spillway, 
should  be  replaced  with  quarry-process  stone,  and  slope  pro¬ 
tection  should  be  provided  to  prevent  recurrence  of  the  erosion 
due  to  use  of  the  area  as  a  footpath. 

2.  All  embankment  slopes  which  are  steeper  than  2H:1V  should  be 
regraded,  by  addition  of  suitable  material,  to  a  slope  no 
steeper  than  2H:1V. 

3.  Investigate  embankment  for  animal  burrows  and  fill  in  the  bur¬ 
rows  with  a  suitable  material.  Implement  measures  to  prevent 
recurrence  of  burrowing. 

4.  Provide  concrete  underpinning  to  the  right  downstream  wing- 
wall. 

5.  Repair  all  eroded,  cracked  and  spalled  concrete  with  epoxy 
cement. 

6.  Clean  and  repaint  all  the  steel-work  on  the  spillway  bridge, 
flashboards  and  operating  mechanisms.  Replace  missing  tie- 
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bars  on  the  flashboards,  and  check  the  flashboard  timbers 
for  rot,  replacing  as  necessary.  Replace  the  missing  lifting 
chain  and  grease  all  moving  parts  of  the  operating  mechanism. 

7.  Check  operability  of  flashboards. 

8.  All  brush  and  trees  should  be  removed  from  the  downstream 
slope  to  avoid  problems  which  may  develop  from  their  roots. 

The  embankment  should  then  be  seeded  to  develop  a  growth 
of  grass  for  surface  erosion  protection. 

c .  Recommendations 

The  following  additional  action  is  recommended. 

1.  Consider  providing  a  low-level  discharge  pipe. 

2.  Establish  a  flood  warning  system  for  the  downstream  communi¬ 
ties  within  three  months. 

3.  Review  the  present  operational  procedures,  and  develop  spec¬ 
ific  guidelines  on  gate  operation  and  emergency  procedures. 

The  guidelines,  to  be  agreed  upon  by  upstream  and  downstream 
users  and  by  all  parties  concerned,  should  be  implemented 
within  12  months. 

4.  Remove  the  fish  screens  if  no  longer  needed.  Otherwise  pro¬ 
vide  new  screens  and  repair  lifting  mechanisms. 

d.  0  &  M  Procedures 

A  formalized  'program  of  annual  inspection  of  the  dam  by  an  Engineer 
experienced  in  the  design  and  inspection  of dams  should  be  initiated, 
utilizing  the  standard  visual  check  list  in  this  report.  Headwater 
and  tailwater  gages  should  be  read  out  during  severe  rain  storms 
and  at  routine  operating  and  maintenance  visits  to  the  dam.  A 
permanent  log  should  be  kept  of  all  maintenance  and  operating 
events  of  the  dam  and  the  lake.  Movement  and  settlement  of  the 
embankment  should  be  monitored  at  each  visit  by  means  of  surveying 
monuments,  and  discharge  from  the  drainpipe  should  be  measured, 
recorded  and  checked  for  discoloration. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 
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OUTLET  ST 


A  headwater  gage  in  good  condition  and  reading  to  MSL  is  attached  to  the  Install  a  tailwater  gage, 

concrete  bulkhead.  No  tailwater  gage  exists. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


4) 

O' 

•o 

•H 

y 

-Q 

5 

>* 

c 

■H 

* 

•w 

O' 

(0 

4J 

c 

» 

3 

•#4 

Q 

O 

a 

U4 

B 

TJ 

o 

*0 

y 

a 

u 

<0 

ta 

y 

y 

> 

* 

3 

0 

•H 

<M 

Q« 

A 

O 

a 

•a 

A 

<3 

C 

4) 

3 

y 

P 

0 

> 

Cfl 

3 

y 

4> 

0)  4)  • 

Ok  P  6 

0)  if)  ^ 

P 

U) 

4-1 

•h  O 
<TJ  • 

•H  H  g 
O  <0  *5 
•h  a  4) 


4>  W  P 
•O  *H  <y 
•h  p  <y 
*  .Q  4^ 
4) 

4J  T3  O 
a)  tn 

4)  P  m 

p  a 

§ 

H  *  4) 

<n  m 

N  U  P 
H  4>  U) 
4)  T3 
4J  H  4) 

3  x: 

•Si  - 

§ « s 

u  tn  o 
o>  o  u 
a,  5  y 


a)  u  ■* 
C  <w  Q. 

<3  V  e 

J 3  4) 

y  -u  y 
y  *j 

TJ  3  tf) 

0)  >H 

C  -U  73 
•H  tfl  C 
>n  C  y 

y  o 
■o  o  y 
O' 

-h  «  n 

»H  V  *H 

5  il  X 


p  *0 

0  8 

0)  ^ 

C7  4-1  • 

C  -C 
•H  X!  *J 

•uc;5 

H  fl* 

•H  4) 


H  h  rt 

y  £  >n 

•H  li 


y  A 
■o  +j  in 


mow 
•u  y 
rH  y 
«mj  y 
•h  y  y 


Q 

P 

y  -a 

2 

0) 

E  C 

< 

3 

•H  (TJ 

*o 

P 

c  tn  tn 
•h  y  y 


a  y 

3  y  tn 
u  n 
y  a  -h 
0  a  y 
y  -h 
O  C  *j 
<N  C 

y  y 
N  -H  tn 

.1  O'  W 

y  y  y 


•H  -y  o 
x  «  -h 
o  *J 

M  4J  -H 

ft  c  o 

£213 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN/  CONSTRUCTION,  OPERATION 


RAINFALL/RESERVOIR  RECORDS  Greatest  flood  in  1903,  October.  No  details  on  record 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
(continued) 
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SPILLWAY  PLAN  -  SECTIONS  Available  in  P.E.D.  files,  included. 


APPENDIX  B 
PHOTOGRAPHS 

(Taken  on  July  12,  1979) 


Photo  No.  1  -  View  of  upstream  face  of  dam  and  spillway.  Note  the  oil 
barrier,  headwater  gage,  and  the  5"  ^  steam  line  and  4"  &  air  line 
passing  across  the  spillway.  The  trash/fish  screens  are  totally  deter¬ 
iorated,  but  deterioration  of  the  spillway  structure  is  surficial  only. 


Photo  No.  4  -  View  of  the  left  wingwall  and  downstream  channe 
the  transformer  and  Building  3.13  immediately  under  tin’  dam. 
the  intact  rip-rap  protection. 


Photo  No.  3  -  View  of  right  wingwall,  showing  the  undermining  that 
occurred  at  the  downstream  section.  Note  that  the  right  side  of  the 
channel  is  blocked  by  fill,  on  which  trees  have  grown. 


Picatinny  Lake  Dam 


Photo  No.  5  -  Detail  of  the  footbridge  over  the  spillway  showing  the 
surface  deterioration,  but  good  structural  condition.  The  manual 
lifting  devices  for  the  flashboards  are  to  the  left  of  the  bridge,  and 
for  the  fishscreens  to  the  right. 


Photo  No.  6  -  Typical  detail  of  a  flashboard  in  the  center  section.  The 
flashboard  shown  has  been  raised  by  1/2  inch  to  permit  discharge  from 
the  lake.  Note  the  missing  tension  rod,  the  rusted  condition  of  the 
guides  and  steel  gate-parts,  and  the  spalled  concrete  under  the  footbridge. 


Picatinny  Lake  Dam 


Photo  No.  7  -  Detail  of  the  flashboard  in  the  right  section  of  the 
spillway.  Corrosion  in  the  guides  would  indicate  difficulty  of  raising 
and  lowering.  Note  the  minor  spalling  of  the  concrete  rendering,  the 
irregular  flow  under  the  flashboard  and  the  surface  rusting  of  the 
steel  components. 


Photo  No.  8  -  Detail  of  drainage  pipe,  discharging  the  controlled 
seepage  from  the  two  old  headraces  into  an  open  drain  in  front  of 
Building  333. 


Photo  No.  9  -  Typical  view  of  downstream  face  of  embankment  sloped  at 
1 . 5H : IV  and  covered  with  trees  near  the  spillway.  Note  the  1"  diameter 
airline  on  the  right  of  the  picture,  feeding  Building  333. 


Photo  No.  10-  View  of  roadway  bridge  350  feet  downstream  of  the  spill¬ 
way,  carrying  Whittemore  Avenue  over  Green  Pond  Brook.  Note  the  steam 
pipe  crossing  the  brook,  and  the  electric  cable  pylon  on  the  downstream 
channel  bank. 


APPENDIX  C 


SUMMARY  OF  ENGINEERING  DATA 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Name  of  Dam:  _ Picatinny  Arsenal _ 

Drainage  Area  Characteristics:  Heavily  wooded,  light  residential,  steep  slopes. 
Elevation  Top  Normal  Pool  (Storage  Capacity) :  712.4'  NGVD  (150  acre-feet) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity)  :  _ n/a _ 

Elevation  Maximum  Design  Pool:  (SDF  *  PMF)  718.7'  NGVQ  (693  acre-feet) 

Elevation  Top  Dam:  _ 713.5'  NGVD  (294  acre-feet) _ 

SPILLWAY  CREST 

a.  Elevation  _ 708.7'  NGVD  (low-point) _ 

b .  Type  _ Gated  concrete  overflow,  subdivided  into  3  channels. _ 

c.  Width  15  feet 

d.  Length  55.2  feet  (effective) 

e.  Location  Spillover  _ Full  length _ 

f.  No.  and  Type  of  Gates  _ 6  timber  flashboards,  manually  operated. 

OUTLET  WORK 


a .  Type  _ None 

b.  Location  _ None 

c.  Entrance  Inverts  _ Hone 

d.  Exit  Inverts  None 


e.  Emergency  Draindown  Facilities  Spillway  flashboards. 
HYDROMETEOROLOGICAL  GAGES 


a.  Type  _ 

b.  Location  _ 

c .  Records  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE 


None 


None 


None 
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